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(57)Abstract: 

PURPOSE: To obtain an inexpensive load resistance 
type semiconductor memory in which suppression of 
soft error is enhanced upon incidence of an a 
particle by improving the common contact structure 
constituting the flip-flop of an SRAM cell and the 
reliability is enhanced at the time of retaining the data 
by enhancing the balance and stability. 
CONSTITUTION: The semiconductor memory 
comprises an SRAM cell in which the drain region 22 
(or 24) of one drive transistor does not directly touch 
the gate electrode 32 of the other drive transistor 
and respective forward end parts are located while 
being isolated from the drain region. The forward end 
part is connected with the drain region through a 
connecting part 72 forming a resistive element (r), i.e., 
a region of a silicon film pattern 70 where a first load 
element (or a second load element) is formed at a 
predetermined part. 
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ccstaET^ 2,^ji^ 1 0 0 tY:^\^(cm&'ri^2!mm 

2 0 0<t«:J:r>Tffl*nrig^OT*J«3» — *f<D2*^ 
1 0 0 ©cf3^C^^i-J^©2 *i|(i^2 0 0 ©tfi^CNi^cbcO 

-r^Cfc^SRAM-feib (MC) (Dtf^'C^^.^xEnS 

ooria^ur*^. t^cti^2j^imioo. 200 
■^xEus 0 o«^?9*si^'r*ft:je>K:ia^Lyfcfe<!E>r* 

[0046] r^Ct>^ai (A) CCfcC^r. if'^COSR 
AM-feiPMCa ©X:^|filCCSI^Ur2fc&5CSRAM-fe;l' 
MC, fcJiCXSRAM-feA'MC, 3&*BB5«0. tfii^SR 
AM-fe^rt/MCt <DY:^F6jtC^L/T±TiCSRAM-fe>H/ 
MC, fci:jyfSRAM"fe;l/MC, *5IB^J0T1^6, $6 
{C. SRAM-fe;UMC4 ©X:^ri^fci8SUT^k:SR 
AM-fe;UMC. fcJ:CKSRAMi2>UMC, J&JiffiniU. S 
RAM-fzit'MCr CDX:^K:BIMUTte&CCSRAM'f2 
JPMC, *5j:afSRAM-fe:;l/MC, *iS3?Ubri^^o ^ 
JS««I<DSS^»4i^SRAM-teJl/MCi ^mrskoxntj: 

[0 0 4 7] 1^1 coi^a&F^vt^x^T, wy-F^^ 

3 i^mo. mi(oNm:?F^mmmm2 i^y--xmmi: 

^2<DNM:f*fii^Mi|S2 2*F^>r>^i^<^:Ur^f 

[0-04 8] m2©|gS&F^>i^;^i5rT, «y- F^S 
3 2^Wb. ^5©NS:f^Mi^Mil82 5^V-;:^^i^<b 
m4CDNM^Je5Mi^2 4«:FU'r>Mi^<tUr^ 

[0 049] miCDlgi^F^^X^T, »^1(D^-F 
l^W, ©y-Fi^MJbCD@^^yFm@<bO. ^2© 
NM^JeiMi^2 2 ^ y-X*jJ:Cf F U-<>M1^CD— :^ 

[0 05 0]m2©itei^F^-:;^;^^T. {i^2<Dy-F 

(ommtL. m6(DNm^mimm2 6^y-x^^a 

[0 05 1 ] ^KDlgatbh^^v^X^T, (DKU-r>M 
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tjii^^V. mi (B) (C/^-r<J:^(c. :7^-jUFI6^]^2 

y- h 3 2 ©^tagsp^^tt-j^- 

Sn. {£S!a<3[)y-hll=g3 2<b^2(DN^^igjlil^ lo 
[0 05 3} ISI:^^^2CDigSbh^>i^X^T, ©KU 

g*fia;v^^r (05) */hOTgSll*r-5C<!:«:J:DII 
2(0^^k^ (05) 

[0 0 5 4] •r>5:t>i^01©IKS&h^>^^^'T, 
-h^»^4©NS:^^^^2 4eci[^^l/Tl^ 20 
C©l^^rwy-h^@3 li^4©NM^ 
2 4 i tt. C^^j^ttl^^BIS n/c^^^<b 

[0055] $ 6«e:;4s^097». ^li5i:c;^2©iS 

i*jj:c;iir2©^h5>2^x^T, . T4 ©y-hm 

0{C)I^Ur. ^l©|gSllh^>5^X^Ti i||2©igStl 30 

[0 05 6] 3J/cigi (A) ©^ffiiacc— SP^r^rJ:^ 
ec, Y:&rfiiK:i9isg-r'SSRAM-feji/©mi©is^F7> 

S^X^T, ©m3©N^:F^^i^2 3i'^>L:«^'C 
%1c. ll2©ltol^h^>t^xa?T, ©l|6©NM 
:^^J85Mi^2 6 i'^ L ^^ffi-C^S. HSIW:. X]fr|fil(C 40 
Kg^-ra S R AM'fe;b©m 1 ©IBtt h Tt© 

n 1 ©NM^J^M^2 1 \^\x^mnh 0 . 

%2(mnV'yyV7s^'X ^ ©m5©NM^i^Mi^2 : 

5i'aL^>^jir*-s. 

[0 05 7] ;j>C«:@2 (A) , (B) . (C)«:*5ir^ 

ccB p s G^^^n or^-;i/^tf -^r^ 1 QM^ms^ 

114 1 ^:?^fiS-r-5. 

[0 05 8] -e©^. miojira^m i«cmi. m 

3. ^5*yJ:iyf^6©NM^iB5^J|62 1. 2 3. 2 50 
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5. 2 6k:^63>^i'h?L5 

[0 0 5 9]i!SS. 02 (A) ©¥®0CCfeli'C=i>d»^' 

[0 0 60]^©^. ii^t&t/i;tf-{ KM*-6U»'j> 
^ F-^0/c^^^'>'J3>lg3S/cttM^©S®^$^^' 

Sl^^'tr KiS (-jKcc. ffi^ffl. t(rit>nr(,^^) 6 2* 

[006 1 ] i^. 02 (A) ©¥®0fC*5liTS^iiIB^ 
J^6 M^Xxm^f^^ Kli6 2»:&T0©^©^^:^^ 

[ 0 0 6 2 ] g^«&iaeiM6 l«n>:$ri?h7L5 l^jSL 

l©NS:^^*&^^i^2 l*J<fcC/ll2©^h7>i?;^^r 
T,©V-X^J^i3Q:-5ll5©NM:?^tfii^^i^2 Stc-e 

n-en^Murcn6©«JS*fif«ima(osffi, gn 

D) {Cf-S. 

[0063] s:^j^©at^©^^^^*^' Fi^e 2©-:^« 
lll©l£SIF^S^Xd'Tj ©v-:J^fcJ:0PFU'/>^Jl8 
©ife:^©Ml^t3^'5^3©N^^^^J^2 3CC3>r> 
^ F?L5 1 *jlL/"C^i^O. :g:^0©^©^>'^*-^ F 

m6 2©ffe:^«m2©l©llh^i^;<^T, ©v-;^*5i: 
i:;^ F u >^ii8©ffi:^©^i^i & 6 ©nm^t^^ 

i^2 6tC=i>dri^h?L5 l«:®Or^M^So 
[0 0 6 4] CCrgi^Urii^4i:^©SRAM-fe;l'M 
Ci «:^^'5— >E*©gl^>'^*v FJ^6 2ttY:^lfiJ*I^Dl^l 

* (02 (A) ■c±:^[^) ©*cc5iafrfe»3. x:^k: 

I^^S-r-SSRAM-fe^VMC, tcjl^t*^— *f©^>'^*'y F 
6 2' «Y:^*3l^©lSl^ (02 (A) -CTT^v 1^0 

^\x--m>mki^^ Y^m^h^m) ©*{cjic;rc^^. 

Oft:3&S•^TSBK/^•:^ FMfCKU-Cii. -etl^^OSRA 

M-fe->l/CC*Jlirt|J^C\^3 0 ^\^n\j^^%vcur>x\.^ 

[0 06 5] ^X«:03 (A) . (B) , (C)(C*JC> 

r. ^{CCVDVU3>^{fcl^^^C^«BPSGM± 

(cc V D 'J n >M{fcil*^ or ^-JU^rtf orn 2' 

[0066] ^©g. ^2 *J 1 ©Jgfai^ll4 
2. 4 lK:m2*J<fcc;m4©N^^i^Mi^2 2. 2 4 
CC^-r'S:3>^^ F?L5 2'ri^t>^^il3>^i7 F?L5 

2«:-en-enj^^s. f^. 03 (a) ©^M0k:*jcv 
[006 7]^©^. i^»;n>M*^:g-r^. c©ix»j 
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- > ^Lxm^^^tifc^m^u y =1 >m^^ ^ - > 

V 3 >Mopffi. m^ktiG Qyn-- 1 o o t Q/D©fl5 
^i^o^soffli ?) * c icm^^ti^mnmi' r © 

[0 06 8] CCCr < 1 kQ©V:7 hx-^-CD^^ 

[0 06 9] rj:^±^'{:t>mx<02m<o::f.Tvzr^^ 
V c cH^grJ^fiJfT^^i^? 3 ©JSffi^rtW^56nyfc^a 
m 2(Dmmtri<k^i&<rj:^„ tit. M^<D^^>^ 

v;^ 1^ OrffecD^^iiV c c (Ommi 3 i^filtCN 
M:T^ra5^ ^iiA-r -6 c <t 4> r ^ -5, 

[0070] ^^i^vcc<omm7 3itmmmim4 2 

CCtt3>dri; h?L5 1 CD^t^*iS5febrcnS5*^?^J55$n 
ri^^. U/fc3{>i-,rVcc<Z>Mi^7 3T(C^^(C=J>^ 

[0 07 1 ] i^. S3 (A) <ow-mm^isi<^x0'^^^i^ 
y3>ig7 ot^hBf&^tifcv c cm7 3^j:ms^i^^ 
7 2\t^±*)(omm<o^^y ^>i^x7jku. miics^v^m 

2(DmJ^m7 1 (R, . R, ) kt^±^(O^M<OJ^v 

[0 07 2] ms (B) ommm^^MLx. miom 

S&h^S^;^dfT» ©KU-^>MJ^2 2r*SII2©NM 
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?^m^mm2 2tm2<Dmmh^i^:^^r^ (o^-hm 
m3 2tittm.mmmbx{.^tj:{.\ mKonmmiR^ t 
jmm^rcmm^f^^ n/c^^H^s- v =1 >m 7 o ©M^gp 

7 2:di^ji3>^t5' h?L5 2F*9CC*5CiT. y- hm@3 
2<D4feag^iP^(D±MK:^L<iMite«^ig4±*S«ELr 
m2<DNS?:^^ife$Ii^2 2 i^i^OroS. 
[0 07 3] mm^. m2(DmWih'yV:^^T, ©FU 

'<>mm4x^^m4<o um^mimm 2 4tmi<o 

^m^Biy y n >M7 0 <D^m7 2 > h ?L 

i^hmMMmm4±^m^ Lxm4(ONm:^m^im 2 
[0074] rrj:f:>'f^m2 ^^^m 1 (omws h ^ 

T, , Ti (Dy-h^S3 2. 3 l«^ifeB^Sxyr3>Jg 
7 0 <D«i|iaS7 2 */M^r m 1 *J J: O^ll^ 2 <D|glft h ^ 
^^r^ . T^ «)KU'Y>««2 2. 2 4CCgSKl"rSC 
<!:CCJ:0lll*jJ:CJfm2(Offlf^,Ai . A, <H5)*-e 

[0 07 5] ^igSi^y3>M7 0«:g?^S!a7 1 (R 

» . R, ) 3^oy-hse*j^fiS 

^ fci^i^s/ y 3 >ii 7 0 (ommmi 2 -vo^m^K^A 
^t^frnK^mmr^ ctt^j:^. 7 2 (^mwjiU 

[0076] $6«:^tSlSS^y3>M7 0<D/>'ir->tt 

^^C\^.3 0 0(,cMVX}mmftCm^^tiXl^Zij>^. — 

^XOjrCiSRAM-feJP&J^cS. 
[0 07 7] ^^«:04 (A). . (B) . (C) CC*$t^ 

-0x^3 Q^mmmmm4 3 ^m^r^, 

[00781 ^5-©®, 113 CD€rai%iiUg4 3 (CS^^E^n* 
F]^6 2«:^^>et. F3i>dr^F?L5 3*}^^-r^o 
[0 0 7 9] [SO. 04 (A) <D¥M0tC*jl^rtf5» F=i 
>^ F?L5 3 ^DrtCCXEH^AnrSn^Urdi'S. 

C0 0 8 0]-ecDa. rjU5^>i?Ajg**iSL/cn*/N* 

i5f-::^>i5^"r^>C<bK:^0. F 3>^S? F?L5 3T 
mW^y F06 2^cS^i^U^6^C^M>'^•t^ F]^6 2*3i 

i>r. y^io^mv'yV^T.^i:, <oy->^*5<fcc;^Fu^ 

>0i^<Df&:l^<P^J^C?>m3<DNM^igjM1^2 3 tcjl^ 
L YT^f^ tC5I?S-r 2. V Fs^ (BL) 8 lfcJ:J:;f|^2© 
^F^2^>^i>T4 ®v-:^fc<i:t>*FL"^>Mi^©{fe::^ 
6 CD NM^*&i^Mi^ 2 6 tcg^^ b Y:^rSlCC5i 

&rhm.^v m (RED 8 2*^n^n?^fijrr 
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[0 08 n i^. 04 (A) o^mm^^^^ri^v 

[0 08 2] 02 (A) ^ffl(.^t:S4§gO/cJ:^«:. SR 

K6 2' UY-n^^^o^^ (0-ct:^[S]) ©^Sftcj^c;^ 

[0 0 8 3] -€-0^04 (A) K:^*r<fc^K:^i^^^*'? 
FM6 2«:^m^©-^ilIrn>ar^h?L5 l^iiU 

MOTe^ MI8 IfeJrC^raSt^^ Hli8 2^-e*a^ti 
h^8 l*5j:CfjSei^^^ hi^8 2<0®^»^^Cn>5r 20 

j^tr^y hiii<Diiij£©fii^raa)r^iB*3^s^<istiffl3'S 

[008 4] C:0/tfetc4c|liS^^'C«. SRAM-te^UM 
Cx Kn'ri>in<OW^^'^v FJS6 2*Y:^*^CI5I 

^) Oifmi^X, SRAM-bJl'MC* {Cjfefr^tTtr h 
Ml8 KDtfy h3>3r5'F?l6C*Jtt^*ia:©fiS^iSR 

AM-feJVMC, tC5t*rStrv hj^8 lOt^-y 

[008 5] i>:«:06«r#l8br*#6l9©^ifi3>5f 5^ 

. [0 08 6] 06 (A) »±IBlllS0^©03 (B) CD^ 

0(C*Jl>r. m«^A*50. 6 Mm. ^Bj&iO. 
2 Aim. ^CifiO, 1/im. ^f1£D*?0. S/im-C* 

[ 0 0 8 7 ] 0 6 ( B ) \t±M^m^^^^WOtcm<OM 

^3 2(D5fe^g{J^«:7 ^ -)l KJ&^^2±r*5^UT 
*J0. ^^B^S/U:3>M7 0<DSin:^^r^?^f!S-r6^ 
2 »-:^<0|g«6 h 7 4f<0 F U >^J^2 2 
30>jS7^ -;l/Fi&ifeJg2±^^U/c*iy-h^3 50 
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0. 2nm, ^F*S0. 2um. ^Gii^O. 2 urn 
[0 0 8 8 ] 06 (C) i(t±MZmMm^^'^Ucm<om 

mmo^M^i^^^ h(o^^^wj^i^x9jko fcmm^x 

^3 2©5fe^gU^i7 -)\^Vtmm2<09^tifi- 
StUrfeO, ^<gaJ^y3>Jl7 0(Ofila^^r«r?^^ 

T-SSS^au 7 2 «~:^<Diiifi h ^ >i^;^ ^(oh'i^-om 
m2 2^)^^^ -t -f\^\'i^B2(o^mm±^MMbx 
h^@3 2(D^m^<omm^^a±mt>cnmhx 

C»So 0S^l«^H*5O. 4ii*m. ^1*10. 2 urn 

x^^o mm^i2^(DNm^mm<D^t>^uyys 

FU-f >Mi^2 2*^6i:^tcMiL{C^^^Er6@if*Wb 

t)^06 (c) oMmmt^<o^uxmim<D^^tftm 
tj:^^i)^^o. ctiiimmoximmj-r tbxom 

[0 0 8 9] 06© (A) . (B). (C) ©^jt{C*5 
l^r— ^K:ti^cDS!aMrCD:;^#3«. (B) > 

(A) > (C) rA-Sdi. CCD^i^i'O^jt^Si;^^^ 
3&i». ^(30SRAMa°oSCO!|#t4©i8tf«:<fcO^Sn 

-eur. (A) . (B) . (c) omm^'ea:)-^ 

-©^^ i r -fe :^ ^ -f A©PI#*^at [y fc^5Ecoffi 

[OO9O]07»03 (B) OCj^jr.'T^S^^^Mb 
tcm(Om&mx$>^. i^. 07tCfcL^r01-04iI^ 

[0 09 1] 03 <B) tCfel^r. l^^(D^<^Sia7 

1 <!:Jira^^4 2 tg^JfiiaiiJge i <brMos^s*i 

[0 0 9 2] a&-7-3&*AMU/c^©H5.'^.A<Z)U^;l'^»^ 
>*R)5±-r a/c25?)k: C ©MO S SS*^ 6g5.^A(C^i^^ 

m-r-5©-c&^>A^ 03 (B) (omm.<om^iitBf$.^ 

©gp^3W#:a^'S30^^'enccj:^>i^5£!K (?^fiS$n^M 
os^sfixgfl.^,A<b©r^i©]©st?i^i) *^:^^r^rffe 
:^©|gs& F ^(oy- hmE©u^;i'^'i?>^Kr 

©=mji*«a[^t?**. 

[ 0 0 9 3 ] 0 7 X\tpi^FBi^ V =J >J^>'^* ^ -y<om^ 

U7 2^mriii&Bm4 2^irbxmims^me 
xm&^axi.^^. cntCcf; 0 ^16121^6 i©@0f 6 

1 A =&TgPti@ 1 1 . ^<D±(OmmimS^ 6 2 ©®0f 4 

2 A^feSf^fi^llib. -e©±«:5iaETSe^^g|57 2©@ 
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^7 2 A^igpmSi LxmJ&^tlfcMO Sf^&ibm^ 
[0094] ia7r^fi£$n^>MOS^a<bg5.t&Ai© 

3&t>%07cc*ji*rtt. ±fBMOs^a3&jfi&3^<oii«Fh 
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© 3 o<DS^cc*f b r 2 y 3 >®-c*f tsr t ^. 

[SSO^WxSi^] 

[SI ] ^^^moy-mmmK^^i^^v'y^t^y^^^^ 

«:^ria-C*D. (A) tt^ffi®. (B)*jJ:D^(C) 

(A) <DB-Bm5<tc;c-cgpco»fffisr 

m^^v vm^^^^-rmvh^ . (a) {i^®^. 

(B) fccfcO* (C) ti-en-en (A) ©B-BgiJ*y<i;0' 
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40 
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[03] :^^m<o-nmm^^itf ^^^^i^ y n >ji*» 

trnvii^). (A) (B) (C) tt^ 

n-en (A) CDB-BgP*J<J:afC-CgR®»rffiIg|-c* 

fcr->^ hiia^^CC7nT0-C*»5. (A) «^®0. (B) 

(c) «^n^?n (a) oB-BgiJ*5j:o'c-c 

[135] >|c|%^0[)— HiS^SlCC^sJrfSSRAM-feiKDSK 
Hr*i3. (A) »-||JS^©Jfc^irM0. (B) »ffe 

0-c*s. 

[08] $£31^^08 RAM*&;l/(D@!rS^^-r@ie0'C 

[09 ] mim^<D^zi:yiii ^ h^it^^n-etw^ 

»rM0"C*S, 

[010] |!e*^CD^^l^SRAM-fe^U=&3j^^^ 

[I^F^gi^i] 

1 PSEt^Un>S^K 

2 v-iU 
3 

3' ^--Yimmm^^!^ 

4 {ilM^J^ 

2 1-26 \m^mmm(.v-7.. fu^>« 

3 1.32 hms 

4 1. 4 2. 4 2 A. 4 3 JS^^i^ 

5 1 3>5ie?h?L 

52 ^Sn^a'tJ'hTL 

53 tfy h=i>^?^ h?L 

6 1. 6 1A 

6 2. 6 2' W^f'^v 

7 0 ^^B^i^l;3>^/^•^>-> 



72. 72A ^i^®i/y=i>Jg>'N-^r->«C*Jt:fS« 

7 3 y =2 >il/N- - V c c i^^rj^^r 

8 1. BL y^vVU 

8 2. RBL J^^t^--; VU 

1 2 1. 1 2 2, 1 2 3, 1 2 4. 1 25 ^^^^ 
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1 33 

14 1. 142 lf^^]gtji 
152 

1 7 1 ^i^^iy y n ymonmtm 

1 7 3 iiPP^^^igg(D^^B^'> :3 > Ji 
10 0.200 -bJKDiil?*lftHJt-^i|l 
3 0 0 -^JKO^^t^^^Wmt^^ 




02) !|#ra¥8 - 1 2 5 1 3 7 
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Ri . R, -M^^tK 
Ax . Ai Wi^ 

vcc i^mm 

GND iSSt^ 
* MCt --MC, SRAMHz;!/ 
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m2] 
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